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Description

BACKGROUND OF THE INVENTION

Field of the Invention

The presentinvention relates to a photoelectric con-
verting apparatus and, more particularly, to a photoelec-
tric converting apparatus in which a first signal output
from a photoelectric conversion unit is stored and the
first signal is output in correspondence to a second sig-
nal which is output from the photoelectric conversion
unit.

Related Background Art

In recent years, a video camera using a solid-state
image pickup device as an image input device has wide-
ly been used. It is considered that this is because the
solid-state image pickup device has largely contributed
to the realization of the small size, light weight, and low
costs of the video camera. Although almost all of the
video cameras for public use need colour images, the
solid-state image pickup device of a single plate is a
main stream from viewpoints of the realization of small
size, light weight, and low costs. In the case of obtaining
a colour image by using the single plate type solid state
image pickup device, in many cases, a chrominance sig-
nal is obtained by adhering mosaic colour filters to the
solid-state image pickup device. In the case of obtaining
an image signal by using such colour filters, when con-
sidering only the signal of one horizontal line, all of the
chrominance signals do not always exist. Therefore, col-
our information which does not exist on the horizontal
line is obtained from the horizontal line which is one line
before.

Fig. 1 is a schematic constructional diagram show-
ing an example of a construction of a conventional pho-
toelectric converting apparatus.

As shown in the diagram, by inputting R/Boutputs
OR/OB of a solid-state image pickup device (photoelec-
tric conversion unit) 7 to a delay element 8, a signal
which is one horizontal period before a branch point a
on the inputting side is always output to a branch point
b on the outputting side of the delay element 8. There-
fore, by switching means 10 and 11, signals of R, G, and
B are always obtained.

There is also a case where a CCD type is mainly
used as a delay element 8 and the delay element 8 is
formed together with the solid-state image pickup de-
vice 7 on the same chip.

However, in the above conventional solid-state im-
age pickup device, when a CCD type delay element is
used as a delay element, if a sensor unit is constructed
by an element other than of CCD type, manufacture be-
comes complicated, resulting in an increase in costs. On
the other hand, in the case of the CCD type, since ran-
dom access cannot be executed, it is a problem that out-
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puts of the delay elements have to be exiracted in the
serial inputting order.

A photoelectric converting apparatus which com-
prises a photoelectric converting unit producing serial
output signals is known from |IEE Transactions on Elec-
tron Devices Vol. ED-32 No. 8, August 1985, New York,
U.S. pages 1541-1545; Yazuki et al "A 5732 - element
linear CCD image sensor". This describes a unit incor-
porating first and second CCD registers and a storage
buffer. The CCD registers are located each side of a bi-
linear array of photoelectric converting elements. Even
number and odd numbered elements are arranged in
parallel with a half of one pixel horizontal stagger. Even
numbered and odd numbered elements are connected
in parallel to the parallel stage inputs of the first and sec-
ond CCD registers respectively, the storage buffer being
interposed between the odd numbered elements and
one of the registers. Photoelectrically converted signals
are thus input into the registers in parallel and output
serially. Signals may thus be output simultaneously and
in parallel from the respective CCD registers. No provi-
sion is made however for correcting signals produced
by defective converting elements. The output signals
necessarily follow a predetermined order and are at a
predetermined timing.

SUMMARY OF THE INVENTION

The photoelectric converting apparatus as de-
scribed hereinbelow provides an alternative means of
providing a delayed serial signal to that described with
reference to figure 1.

Apparatus in accordance with the present invention
is defined in the appended claims.

Conveniently, the photoelectric conversion unit and
the analog memory can be formed on the same semi-
conductor substrate. For instance, if the photoelectric
conversion unit and the analog memory are constructed
by MOS type transistors or the like, they can be formed
by the same process. Therefore, the apparatus can be
easily manufactured and the apparatus in which the
photoelectric conversion unit and the analog memory
have the same characteristics can be obtained.

While the switching means may be controlled solely
by a shift-register, in the preferred construction of this
apparatus the switching means is controlled by a shift-
register and by a separate pulse generating circuit. The
latter allows arbitrary selection of selected signals
stored by the capacitor means at an arbitrary timing and
thus affords flexibility in the processing which is availa-
ble.

While the analog memory of the aforesaid appara-
tus may comprise capacitors and pluralities of first and
second switches it is mentioned that similar arrange-
ments of capacitors and switches have been known in
the circuit construction of sequential output photoelec-
tric converting units, see for example U.S. Patent
4,831,451 and JP-A-57065074 (Patent Abstracts of Ja-
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pan, vol. 6 No. 140 (E-121)(1028)).

BRIEF DESCIRPTION OF THE DRAWINGS

Fig. 1 is a schematic diagram showing an example
of a construction of a conventional solid-state image
pickup device;

Fig. 2Ais a schematic circuit constructional diagram
of the first embodiment of a photoelectric converting
apparatus according to the invention;

Fig. 2B is a timing chart for explaining the operation
of the photoelectric converting apparatus;

Fig. 3 is an explanatory diagram showing a con-
struction of pixels of the photoelectric conversion
unit;

Fig. 4 is a schematic constructional diagram of the
second embodiment of a photoelectric converting
apparatus of the invention;

Fig. 5 is a schematic circuit constructional diagram
of the third embodiment of a photoelectric convert-
ing apparatus of the invention;

Fig. 6 is a timing chart for explaining the operation
of the photoelectric converting apparatus of the
third embodiment.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An embodiment of the present invention will be de-
scribed in detail hereinbelow with reference to the draw-
ings.

Fig. 2A is a schematic circuit contructional diagram
of the first embodiment of a photoelectric converting ap-
paratus of the invention.

In the diagram, reference numeral 1 denotes a pho-
toelectric conversion unit to output an electric signal cor-
responding to the incident light. The unit 1 includes a
plurality of photoelectric conversion elements. Refer-
ence numeral 2 indicates a shift register to drive the pho-
toelectric conversion unit 1 and an analog memory 3;
Hg to Hy represent output lines of the shift register 2; L,
a signal output line of the photoelectric conversion unit
1; and L, a memory output line of the analog memory 3.

In the analog memory 3, C, to Cy denote accumu-
lation capacitors each for temporarily holding and stor-
ing a signal which is output to the signal output line L.
T4 to T,y denote switches such as MOS transistors or
the like for turning on/off the signal output line L; and
the accumulation capacitors C; to Cy by output pulses
O, to Oy which are output to the output lines Hq to Hy
of the shift register 2. L and L, indicate memory output
lines to output memory outputs; T,y and Ty denote
switches such as MOS transistors or the like to turn on/
off the accumulation capacitors C1 to CN and the mem-
ory output lines Ls and L, by the output pulses Oy to
Opn.1 Which are output to the output lines to Hq to Hy4
of the shift register 2; T4 and T, sample and hold MOS
transistors to sample and hold the signals on the mem-
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ory output lines Ly to L4; @5 and &, gate pulses to control
the turn on/off operations of the sample and hold MOS
transistors Tg and Ty; T4 and T, resetting MOS transis-
tors to reset the memory output lines Lz and Ly. &4 and
I, gate pulse to control the on/off operation of the re-
setting MOS transistors T, and T».

The operation of the photoelectric converting appa-
ratus will now be described hereinbelow with reference
to Figs. 2B and 3.

Fig. 2B is a timing chart for explaining the operation
of the photoelectric converting apparatus.

Fig. 3 is an explanatory diagram showing a con-
struction of pixels in the photoelectric conversion unit.

In Fig. 3, reference numerals 41 to 4N and 51 to 5N
indicate pixels of successive horizontal lines.

It is now assumed that after the output signals cor-
responding to the incident light had been output to the
output line L from the pixels 41 to 4N in the photoelec-
tric conversion unit 1, they were held and stored into the
accumulation capacitors C, to Cy in the analog memory
3.

When the shift register 2 starts operating and the
pulse Oy is supplied to the output line Hy, the switch Ty,
is turned on and a signal O 5 corresponding to the pixel
41 accumulated in the capacitor C, is output to the out-
put line Ls. When the pulse O, is then supplied to the
output line Hy and the pulse &, is supplied to the sample
and hold MOS transistor Tj, a signal O 4 of the pixel 51
is output from the photoelectric conversion unit 1 to the
output line Ly, the switch T, is tumed on, and the signal
corresponding to the pixel 51 is accumulated into the
capacitor C4. On the other hand, since the switch Ty, is
also turned on, a signal O, 4 corresponding to the pixel
42 accumulated in the capacitor C, is output to the out-
put line L,. Since the sample and hold MOS transistor
T4 is ON, the signal O 4 corresponding to the pixel 41
which has been output to the output line Ly is taken out
as an output signal O, from the output line L.

Then, when the resetting pulse @, is supplied, the
output line Ly is reset. After that, when the pulse O, is
supplied from the shift register 2 to the output line Hy
and the sampling and holding pulse &, is supplied, the
signal Oy 4 corresponding to the pixel 52 is output from
the output signal line L; and the signal corresponding to
the pixel 52 is accumulated into the capacitor C, through
the switch T,. At this time, the signal O 5 corresponding
to the pixel 43 accumulated in the capacitor C4 is output
to the output line Ly. The signal O4 corresponding to
the pixel 42 which has been output to the output line L,
is transmitted through the sample and hold MOS tran-
sistor T4 and is output as an output signal O, to the
output line L. Then, the resetting pulse &, is supplied
and the output line L, is reset.

By repeating the operations similar to the above
hereinafter, the signals O, 4 and O, which are shifted
by one horizontal period are simultaneously continuous-
ly output from the output lines Ly and L.

Fig. 4 is a schematic constructional diagram of the
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second embodiment of a photoelectric converting appa-
ratus of the invention.

The same parts and components as those shown
in Fig. 2A are designated by the same reference numer-
als.

Reference numeral 1 indicates a photoelectric con-
version unit to output a signal corresponding to the input
image and also simultaneously output an output signal
in a state in which no incident light is irradiated. Lg indi-
cates an output line to output a dark output. After the
photoelectric conversion unit 1 generated an output
S+N (including a noise signal N) corresponding to image
information S to the output line L, the unit 1 resets the
pixels for one horizontal period and drives so as to out-
put a dark output N. The dark output (noise output) N is
delayed by one horizontal period than the image output
(signal + noise output) S+N.

At this time, therefore, if the analog memory 3 is
driven in a manner similar to the first embodiment, the
image output (signal + noise output) S+N which was de-
layed by one horizontal period is output from the mem-
ory output line L,. Therefore, by executing an arithmetic
operating process to subtract the dark output N from the
image output S+N, fixed pattern noise of the photoelec-
tric conversion unit 4 can be eliminated.

Fig. 5 is a schematic circuit constructional diagram
of the third embodiment of a photoelectric converting ap-
paratus of the invention.

The same parts and components as those shown
in Fig. 2A are designated by the same reference numer-
als.

In the diagram, reference numeral 3 denotes an an-
alog memory; 6 indicates a memory control pulse gen-
erating circuit; and My to My memory control pulses out-
puts,

Fig. 6 is a timing chart for explaining the operation
of the photoelectric converting apparatus.

It is now assumed that the photoelectric conversion
unit 1 outputs the output signals corresponding to the
incident light from the pixels 41 to 4N of one horizontal
period to the output line L; and the signals 41 to 4N are
simultaneously accumulated into the capacitors Cy to
Cy and, thereafter, the output signals corresponding to
the incident light are output from the pixels 51 to 5N of
the next line including defective pixels 51 and 52.

As shown in Fig. 6, before the signals correspond-
ing to the defective pixels 51 and 52 are output from the
photoelectric conversion unit 1 to the output line L,, the
signals of the pixels 41 and 42 are read out of the accu-
mulation capacitors C; and C, to the output lines L and
L4 by output pulses Oy and Oy, from output lines M,
and M, of the memory control pulse generating circuit
6. When the signal of the pixel 51 is output to the output
line Ly, by turning on the sample and hold MOS transis-
tor Ty, the signal O 5 of the pixel 41 is output as an out-
put signal O, to the output line L,. In & manner similar
to the above, when the signal of the pixel 52 is output,
the signal O 4 of the pixel 42 is also output as an output
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signal Oy, to the output line L,. In this manner, the de-
fective pixel can be corrected at an arbitrary timing.

As described in detail above, according to the pho-
toelectric converting apparatus of the invention, the first
signal which is output from the photoelectric conversion
unit is stored in the analog memory and the first signal
stored can be output from the analog memory at a de-
sired timing in correspondence to the second signal
which is output from the photoelectric conversion unit.

On the other hand, by using the analog memory, the
photoelectric conversion unit and the analog memory
can be also formed onto the same semiconductor sub-
strate. For instance, if the photoelectric conversion unit
and the analog memory are constructed by MOS type
transistors or the like, they can be formed by the same
process. Therefore, the apparatus can be easily manu-
factured and the apparatus in which the sensor unit and
the memory unit have the same characteristics can be
obtained. There is a large effect such that a system in
which the small size, low costs, and multifunctions are
realized can be accomplished.

Claims
1. A photoelectric converting apparatus comprising:

a photoelectric conversion unit (1) including a
plurality of photoelectric conversion elements
and means of sequentially outputting photoe-
lectrically converted signals (41-4N, 51-5N),
produced by said photoelectric conversion ele-
ments, on a first output line (L1);

which apparatus is characterised by:

an analog memory (3) including capacitor
means (C4-Cy), and switching means (Tq-
Tin, T21-Toy) responsive to address signals (04-
Ons 04-0On-15 09-On, Opp1-Opn), for receiving and
storing a first plurality (41-4N) of the photoelec-
trically converted signals (41-4N, 51-5N) se-
quentially output on said first output line (L1),
and for outputting selected signals (41-4N;
41,42) of said first plurality (41-4N) of the pho-
toelectrically converted signals (41-4N, 51-5N);
and

control means (2; 2,6), co-operative with said
switchingmeans (T1-Tqn, To1-Ton), fOr supply-
ing said address signals (04-Op;, 0g-Op.1; 01-Opy,
Om1-Oun) to control the outputting of said se-
lected signals (41-4N; 41,42) from said capac-
itor means (C4-Cy) while a second plurality
(51-5N) of the photoelectrically converted sig-
nals (41-4N, 51-5N) are sequentially output
from said photoelectric conversion unit (1) on
said first output line (L4), and received by said
analog memory (3).

2. An apparatus as claimed in claim 1 wherein said



7 EP 0 403 248 B1 8

photoelectric conversion unit (1) and said analog
memory (3) are provided on a common semicon-
ductor substrate.

An apparatus as claimed in either claim 1 or 2
wherein said first output line (L1) is connected to an
output terminal of said apparatus.

An apparatus as claimed in any preceding claim
wherein said control means (2,6) is operable to sup-
ply address signals (0Oy¢,0p0) to said switching
means (To¢, Too) to select and control the outputting
of selected signals (41,42) for replacing defective
element signals (51,52) amongst said second plu-
rality (51-5N) of the photoelectrically converted sig-
nals (41-4N, 51-5N).

An apparatus as claimed in either claim 1 or 2
wherein:

said photoelectric conversion unit (1) is opera-
ble to provide a dark noise signal at an output
(L5) thereof in a state when no light is incident
thereupon; and

said apparatus includes arithmetic operating
means connected to said output (L5) of said
photoelectric conversion unit (1) and to said an-
alog memory (3) to subtract said dark noise sig-
nal output at said output (L5) of said photoelec-
tric conversion unit (1) from said selected sig-
nals (41-4N; 41,42) output from said analog
memory (3).

6. An apparatus as claimed in claim 1 wherein said

analog memory (3) comprises:

first and second pluralities of capacitors (Cy,
Ca, .., Cnq and Gy, Cy, .., Cy) each of which
capacitors (C;-Cy) is connected to said first
output line (L1) via a respective one of a plural-
ity of first switches (T44-T4y); and

output means (To1-Toy, T1-T4 Lo-Ly) including
a second output line (L2), a plurality of second
switches (T5¢-Toy) connected to said first and
second pluralities of capacitors (C4, Cg, ..., Cy.q
and C,, Cy, ..., Cy), and alternation means (T~
T4, La, Ly), connected between said plurality of
second switches (T5-Toy) and said second
output line (L2), for alternately outputting said
selected signals (41-4N; 41,42) stored by said
first and second pluralities of capacitors (Cy,
Cg, ..., Gy and Cy, Cy, ..., Cy) on said second
output line (L2).

7. An apparatus as claimed in claim 6 wherein said

alternation means (T4-T4, L, L4) comprises:

athird output line (L3) connected via respective
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10.

odd ones of said second switches (T, Tog, ..)
to said first plurality of capacitors (C4, Cg, ..);
afourth output line (L4) connected via other re-
spective even ones of said second switches
(Tos, Toy, ..) 1o said second plurality of capaci-
tors (C,, Cy, ..);

respective reset switches (T4, T,) connected to
said third and fourth output lines (L, L4); and
respective, alternately operable, output switch-
es (T3, T4) connected between both third and
fourth output lines (L4, L) and said second out-
put line (Ly).

An apparatus as claimed in claims 6 or 7 wherein
said control means (2; 2,6) comprises a shift regis-
ter (2) successive stage outputs (H;-Hy) of which
are connected to respective control gates of suc-
cessive ones of said plurality of first switches (T44-
T4n), Which successive first switches (T4, Tyo, ...)
are connected to respective capacitors (C4, Co, ..)
alternately of said first and second pluralities of ca-
pacitors (C4,Cs, and Gy, Cy4 ...).

An apparatus as claimed in claim 8 wherein succes-
sive stage outputs (Hg-Hp.¢) of said shift register (2)
are connected to respective control gates of suc-
cessive ones of said plurality of second switches
(To-Top), Which successive second switches (Toq,
Tos, ..) are connected to respective capacitors (Cy,
C,, ...) alternately of said first and second pluralities
of capacitors (Cq, Cg, ... & Cy, Cy4, ...) so that the
second and first switches (T,q and T44; ..., Toy and
Tin) connected to each respective capacitor
(C4, .... Cy) are connected to successive stage out-
puts (Hg & Hy, ..., Hy.q, & Hy) of said shift register
2).

An apparatus as claimed in claim 8 wherein said
control means (2,6) comprises also a pulse gener-
ating circuit (6) having parallel outputs (M;-My) con-
nected to respective control gates of successive
ones of said plurality of second switches (T5¢-Toy)-

Patentanspriiche

1.

Photoelektrisches Umwandlungsgerat mit:

einer photoelekirischen Umwandlungseinheit (1),
die eine Vielzahl von photoelektrischen Umwand-
lungselementen und Einrichtungen zum aufeinan-
derfolgenden Ausgeben von durch photoelektri-
sche Umwandlungselemente erzeugten photoelek-
trisch umgewandelten Signalen (41-4N, 51-5N) auf
eine erste Ausgangsleitung (L) enthalt;
gekennzeichnet durch:

einen analogen Speicher (3) mit Kondensator-
einrichtungen (C;-Cy) und auf AdreBsignale
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(©1-On, O On.1; Op-On: Om1-Owmn) anspre-
chende Schalteinrichtungen (T11-T1pn; To1-Ton)
zum Empfangen und Speichern einer ersten
Vielzahl (41-4N) der photoelektrisch umgewan-
delten und nacheinander auf der Ausgangslei-
tung (L{) ausgegebenen Signale (41-4N,
51-5N) und zum Ausgeben ausgewé&hlter Si-
gnale (41-4N; 41, 42) der ersten Vielzahl
(41-4N) der photoelektrisch umgewandelten
Signale (41-4N, 51-5N); und

eine Steuereinrichtung (2; 2, 6), die zusammen
mit den Schalteinrichtungen (T41-Tqn, To1-Topn)
wirkt, um die AdreBsignale (O{-Op, Op-On.1;
01-Ony Om1-Omn) zum Steuern des Ausge-
bens derausgewahlten Signale (41-4N; 41, 42)
von den Kondensatoreinrichtungen (C;-Cy)
zuzufllhren, wahrend eine zweite Vielzahl
(51-5N) der photoelektrisch umgewandelten
Signale (41-4N, 51-5N) aufeinanderfolgend
von der photoelektrischen Umwandlungsein-
heit (1) auf der ersten Ausgangsleitung (L4)
ausgegeben und von dem analogen Speicher
(3) empfangen wird.

Gerat nach Anspruch 1, bei dem die photoelektri-
sche Umwandlungseinheit (1) und der analoge
Speicher (3) auf einem gemeinsamen Halbleiter-
substrat ausgebildet sind.

Gerat nach Anspruch 1 oder 2, bei dem die erste
Ausgangsleitung (L) mit einem Ausgangsanschluf3
des Gerates verbunden ist.

Gerat nach einem der vorhergehenden Anspriiche,
in dem die Steuereinrichtung (2, 6) betreibbar ist,
den Schalteinrichtungen (To¢, Tss) AdreBsignale
(Om1: Ome2) zuzuflihren, um das Ausgeben von aus-
gewahlten Signalen (41, 42) auszuwahlen und zu
steuern, so daf fehlerhafte Elementsignale (51, 52)
unter der zweiten Vielzahl (51-5N) der photoelek-
trisch umgewandelten Signale (41-4N, 51-5N) er-
setzbar sind.

Gerat nach Anspruch 1 oder 2, bei dem:

die photoelekirische Umwandlungseinrichtung
(1) betreibbar ist, um ein Dunkel-Stérsignal an
einem Ausgang (L) davon bereitzustellen, das
in einem Zustand ist, in dem kein Licht darauf
auftrifft; und

das Gerét eine arithmetische Funktionseinrich-
tung einschlieBt, die mit dem Ausgang (L) der
photoelekirischen Umwandlungseinheit (1)
und dem analogen Speicher (3) verbunden ist,
um das Dunkel-Stérsignal an den Ausgang (Lg)
der photoelektrischen Umwandlungseinheit (1)
ausgegeben wird, von den ausgewahlten Si-
gnalen (41-4N; 41, 42) zu subtrahieren, die von
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dem analogen Speichers (3) ausgegeben wer-
den.

6. Gerat nach Anspruch 1, bei dem der analoge Spei-

cher (3) umfaBt:

erste und zweite Vielzahlen von Kondensato-
ren (Cq, Cs..., Cy.q Und Cy, Cy, ..., Cy), von de-
nen jeder Kondensator (C;-Cy) mit der ersten
Ausgangsleitung (L) Uber einen entsprechen-
den Schalter aus einer Vielzahl von ersten
Schaltern (T44-T¢y) verbunden ist; und

Ausgabeeinrichtungen (To1-Ton, T1-T4, Lo-Lg),
die eine zweite Ausgangsleitung (L,), eine Viel-
zahl von zweiten Schaltern (To1-Toy), die mit
den ersten und zweiten Vielzahlen von Kon-
densatoren (C4, C,, ..., Cy.qUNd Gy, Cy, ..., Cy)
verbunden sind, und Wechseleinrichtungen
(T4-T4, La, Ly), die zwischen der Vielzahl von
zweiten Schaltern (T5¢-Toy) und der zweiten
Ausgangsleitung (L,) geschaltet sind, umfas-
sen, damit wechselweise ausgewahlte in den
ersten und zweiten Vielzahlen von Kondensa-
toren (C4, Cj3,..., Cy.q und Gy, Cy, ..., Cy) ge-
speicherte Signale (41-4N; 41, 42) auf der
zweiten Ausgangsleitung (L,) ausgebbar sind.

7. Gerat nach Anspruch 6, bei dem die Wechselein-

richtungen (T4-Ty, L, Ly) umfassen:

eine dritte Ausgangsleitung (Lz), die Uber ent-
sprechende ungeradzahlige der zweiten Schal-
ter (Toy, Tog, ...) mit der ersten Vielzahl von
Kondensatoren (C4, Cg, ...) verbunden ist;

eine vierte Ausgangsleitung (L,), die Gber an-
dere entsprechende geradzahlige der zweiten
Schalter (Too, Tog, ...) mit der zweiten Vielzahl
von Kondensatoren (C,, Cy, ...) verbunden ist;
entsprechende Ricksetzschalter (T, T,), die
mit der dritten und der vierten Ausgangsleitung
(Ls, Ly) verbunden sind; und entsprechend
wechselweise betreibbare Ausgabeschalter
(Tga, T4), die sowohl mit der dritten und der vier-
ten Ausgangsleitung (Ls, L) als auch mit der
zweiten Ausgangsleitung (L,) verbunden sind.

Gerat nach Anspruch 6 oder 7, bei dem die Steuer-
einrichtung (2; 2, 6) ein Schieberegister (2) auf-
weist, dessen aufeinanderfolgende Stufenausgéan-
ge (H4-Hp) mit entsprechenden Steuereingéangen
von aufeinanderfolgenden der Vielzahl von ersten
Schaltern (T{1-Tqn) verbunden sind, wobei diese
aufeinanderfolgenden ersten Schalter (T,¢, T4s, -..)
abwechselnd mit entsprechenden Kondensatoren
(Cq, Cyp, ...) der ersten und zweiten Vielzahl von
Kondensatoren (C4, Cg, ... und Cy, Cy4, ...) verbun-
den sind.
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Gerat nach Anspruch 8, bei dem aufeinanderfol-
gende StufenAusgange (Hqp-Hy.1) des Schieberegi-
sters (2) mit den entsprechenden Steuereingangen
von aufeinanderfolgenden der Vielzahl von zweiten
Schaltemn (T5-Toy) verbunden sind, wobei diese
aufeinanderfolgenden zweiten Schalter (T4,
.) abwechselnd mit entsprechenden Konden-
satoren (C4, C,, ...), aus den ersten und zweiten
Vielzahlen von Kondensatoren (C4, Cg, ... und Co,
Cy, ...), verbunden sind, so daB3 die mit jedem ent-
sprechenden Kondensator (C,, ..., Cy) verbunde-
nen zweiten und ersten Schalter (Toq und Ty4; ...,
Ton und Tyy), mit aufeinanderfolgend Stufen-Aus-
gangen (Hg & Hy, ..., Hy.1 & Hy) des Schieberegi-
sters (2) verbunden sind.

T22, ..

Gerat nach Anspruch 8 , bei dem die Steuereinrich-
tung (2, 6) auch eine Impulserzeugungsschaltung
(6) umfaBt, der parallele Ausgange (M;-My) auf-
weist, die mit entsprechenden Steuereingangen
von aufeinanderfolgenden der Vielzahl der zweiten
Schalter verbunden sind (To¢-Toy)-

Revendications

1.

Appareil de conversion

comportant :

photoélectrique

une unité (1) de conversion photoélectrique
comprenant plusieurs éléments de conversion
photoélectrique et des moyens destinés a déli-
vrer séquentiellement en sortie des signaux
(41-4N, 51-5N) résultant d'une conversion pho-
toélectrique, produit par lesdits éléments de
conversion photoélectrique, sur une premiére
ligne (L1) de sortie;

lequel appareil est caractérisé par :

une mémoire analogique (3) comprenant des
moyens a condensateur (C4-Cy), et des
moyens de commutation (T41-Tyn, To1-Topn)
qui, en réponse & des signaux d'adresses (O, -
On: O0-On-15 Op-On: Opm1-Omn). regoivent et
stockent un premier groupe (41-4N) des si-
gnaux (41-4N; 51-5N) résultant d'une conver-
sion photoélectrique, délivrés séquentielle-
ment en sortie sur ladite premiére ligne (L1) de
sortie, et délivrent en sortie des signaux choisis
(41-4N ; 41, 42) dudit premier groupe (41-4N)
des signaux (41-4N, 51-5N) résultant d'une
conversion photoélectrique ; et

des moyens de commande (2 ; 2, 6), coopérant
avec lesdits moyens de commutation (Ty1-T4n;
To1-Toyn) pour fournir lesdits siganux d'adres-
ses (04-Op, Op-On.1 5 Op-On: Omi-Omn) afin
de commander la sortie desdits signaux choisis
(41-4N ; 41, 42) desdits moyens a condensa-
teurs (C4-Cy), tandis gu'un second groupe
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(51-5N) des signaux (41-4N, 51-5N), résultant
d'une conversion photoélectrique, sont délivrés
séquentiellement en sortie par ladite unité (1)
de conversion photoélectrique sur ladite pre-
miére ligne (L1) de sortie, et sont regus par la-
dite mémoire analogique (3).

Appareil selon la revendication 1, dans lequel ladite
unité (1) de conversion photoélectrique et ladite
mémoire analogique (3) sont situées sur un subs-
trat semiconducteur commun.

Appareil selon la revendication 1 ou 2, dans lequel
ladite premiére ligne (L1) de sortie est connectée a
une borne de sortie dudit appareil.

Appareil selon I'une quelconque des revendications
précédentes, dans lequel lesdits moyens de com-
mande (2, 6) peuvent fonctionner de fagon a appli-
quer des signaux d'adresses (O, Oyo) auxdits
moyens de commutation (T,¢, Too) pour sélection-
ner et commander la sortie de signaux choisis (41,
42) afin de remplacer des signaux d'éléments dé-
fectueux (51, 52) parmi ledit second groupe (51-5N)
des signaux (41-4N, 51-5N) résultant d'une conver-
sion photoélectrique.

Appareil selon I'une des revendications 1 et 2, dans
lequel :

ladite unité (1) de conversion photoélectrique
peut fonctionner pour produire un signal de
bruit d'obscurité & une sortie (L5) de cette unité
dans un état dans lequel elle ne recoit aucune
lumiére ; et

ledit appareil comprend un moyen de traite-
ment arithmétique connecté a ladite sortie (L5)
de ladite unité (1) de conversion photoélectri-
que et a ladite mémoire analogique (3) pour
soustraire ledit signal de sortie de bruit d'obs-
curité a ladite sortie (L5) de ladite unité (1) de
conversion photoélectrique desdits signaux
choisis (41-4N ; 41, 42) sortant de ladite mé-
moire analogique (3).

6. Appareil selon larevendication 1, dans lequel ladite

mémoire analogique (3) comporte :

des premier et second groupes de condensa-
teurs (Cq, Ca.., Cy.qet Cy, Cy4 .., Cy), chacun
des condensateurs (C{-Cy) étant connecté a
ladite premiére ligne de sortie (L1) par l'inter-
médiaire de l'un, respectif, de plusieurs pre-
miers commutateurs (T4-T4y) ; et

des moyens de sortie (To-Topn, T1-T4 Lo-La)
comprenant une seconde ligne de sortie (L2),
plusieurs seconds commutateurs (Toq-Toy)
connectés auxdits premier et second groupes
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de condensateurs (C4, C3..., Cy.1 et Cy, Cy ...,
Cy), et des moyens d'alternance (T4-Ty, Lg, Ly)
connectés entre ledit groupe de seconds com-
mutateurs (To1-Top) et ladite seconde ligne de
sortie (L2), pour délivrer alternativement en
sortie lesdits signaux choisis (41-4N; 41, 42)
stockés par lesdits premier et second groupes
de condensateurs (C4, C3..., Cy.1 et Cy, Cy ...,
Cy) sur ladite seconde ligne de sortie (L2).

7. Appareil selon la revendication 6, dans lequel les-

dits moyens d'alternance

comprennent :

(Ti-Ty Ly L)

une troisiéme ligne de sortie (L3) connectée par
certains, impairs, desdits seconds commuta-
teurs (Toy, Tog ) audit premier groupe de con-
densateurs (Cy, Cg, ..);

une quatriéme ligne de sortie (L4) connectée
par d'autres commutateurs respectifs et pairs
desdits seconds commutateurs (Top, Tog, -.)
audit second groupe de condensateurs (Co,
Cq )

des commutateurs respectifs (T, T,) de res-
tauration connectés auxdites troisieme et qua-
trieme lignes de sortie (Lg, Ly) ; et

des commutateurs respectifs de sortie (Ty, Ty4),
pouvant étre commandés en alternance, con-
nectés entre les deux troisiéme et quatriéme li-
gnes de sortie (Ls, L) et ladite deuxieme ligne
de sortie (Lo).

Appareil selon la revendication 6 ou 7, dans lequel
lesdits moyens de commande (2 ; 2, 6) compren-
nent un registre & décalage (2) dont des sorties
d'étages successifs (H,-Hy) sont connectées a des
grilles de commande respectives de certains, suc-
cessifs, dudit groupe de premiers commutateurs
(T11-T1n), lesquels premiers commutateurs suc-
cessifs (T4, T1o, ...) sONt connectés a des conden-
sateurs respectifs (C4, Cs, ...) alternant entre lesdits
premier et second groupes de condensateurs (Cq,
Cg, et Cy, Cy, ...).

Appareil selon la revendication 8, dans lequel les
sorties d'étages successifs (Hy-Hy.¢) dudit registre
a décalage (2) sont connectées a des grilles de
commande respectives de certains, successifs, du-
dit groupe de seconds commutateurs (To-Toy), les-
quels seconds commutateurs successifs (Toq,
Too, ...) sONt connectés a des condensateurs res-
pectifs (C4, C,, ...) alternant entre lesdits premier et
second groupes de condensateurs (Cy, Cs, ... & Cy,
C,, ...) de maniére que les second et premier con-
densateurs (Toq et Tqq, ..., Toy et Tqy) cONnectés a
chaque condensateur respectif (C; ... Cy) soient
connectés & des sorties d'étages successifs (Hy &
H¢, Hnoqo & Hy) dudit registre a décalage (2).
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10. Appareil selon la revendication 8, dans lequel les-

dits moyens de commande (2 ,6) comprennent aus-
si un circuit (6) de génération d'impulsions ayant
des sorties paralléles (My-My) connectées & des
grilles de commande respectives de certains, suc-
cessifs, dudit groupe de seconds commutateurs

(To1-Tan)-
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